The aim of our study was to explore the relation between physical activity, sedentary behavior, and the subjective and objective indicators of quality of life as well as life satisfaction among university students, whose education is related to different dimensions on health. Participants (N � 595) were invited to fill in a set of suitable questionnaires. The path analysis and linear regression were used to establish a relationship between the examined constructs. Only some types of physical activity have shown a positive relation with the quality of life; the study also revealed some age and gender regularities. Physical activity in the household was most positively correlated to the quality of life. The amount of leisure and transport physical activity decreased with age, and there were also gender differences regarding the intensity and type of physical activity. Sedentary behavior during the week related positively with the subjective quality of life and its intimacy dimension, but sedentary behavior at the weekends was negatively related to objective and subjective quality of life as well as dimensions including intimacy, safety, and communicative aspect of the quality of life. Neither physical activity nor sedentary behavior demonstrated a significant relation with the level of life satisfaction. The type of physical activity undertaken and its matching to the needs of the young person affected their objective and subjective quality of life. Those findings may have important implications for institutions responsible for promoting active lifestyle.
Introduction
Physical activity is commonly considered important, as the needs of a modern lifestyle can be fulfilled in this manner. It serves to fulfill the biologically conditioned need to undertake movement activities and forms one of the dimensions of everyday activity. It affects health and efficient everyday activity; it can also reduce health care costs [1] . However, beside the utilitarian aspects, physical activity is also a cultural manifestation of spending leisure time. The data from high-income countries confirm a decrease in human muscle work relating to performing professional duties; on the other hand, physical activity of a recreational nature is still increasing [2] .
Physical activity is considered to be a positive health measure. It forms an integral part of a healthy lifestyle desired by society, especially in the western culture, as a healthy lifestyle is a determinant of health in all its dimensions [3] . Being considered as a healthy behavior, physical activity forms a significant element of the public health policy system in both developing and developed countries [4] . It is also a worldwide recognized health promotion tool, because it directly increases the health potential not only in the biological dimension of the organism but also in the psychosocial dimension. This is why the WHO disseminates information regarding spending human's energy through physical activity, with a certain volume and frequency, which is the biological minimum for the development of and keeping a good health [5] . However, in opposition to educational intervention and programs promoting active or sporty lifestyle, dissemination of sedentary culture (i.e., comfortable life and avoiding effort) can also be observed; this culture is determined by many factors related to development of modern civilization [6, 7] .
It is worth emphasizing that one in five people in the world is completely physically inactive [8] . The amount of sedentary behavior grows with wealth of societies and the level of urban development. Inactivity is more common among women than men and this tendency increases with age. Up to one third of adults and four fifths of the youth do not achieve the recommended level of physical activity [2] . Researchers emphasize that the amount of time spent in front of computer screen or TV goes up systematically, and this has a negative impact on quality of life related to health, combined with lack of physical activity [9] . Additionally, the lack of physical activity is the fourth leading cause of deaths in the world [10] .
Contemporary strategies disseminating physical activity and research concepts in this area focus on several key areas, where an individual can spend their energy using their own muscles. Four types of physical activity are distinguished: activity related to professional work, activity related to movement throughout the day, activity related to household duties, and recreational activity performed in the leisure time [11] . An examination regarding the level of physical activity in the group on the emerging adults is particularly important, as in this period of life, health habits are built up; it is also the period of diverse experiences that affect the way of life in the future [12] .
Concept of quality of life has become widespread in the perspective of socioeconomic and cultural development [13] . It is a multidimensional construct; different studies take into account its different aspects. Previous studies have shown a positive relationship between physical activity and various indicators of the quality of life, but they mainly concerned older adults [14, 15] or chronically ill individuals [16] ; most of them concerned only health-related quality of life [17, 18] . However, the present study focuses on both objective and subjective indicators of the quality of life and their association with physical activity or sedentary behavior among university students.
Life satisfaction deals with overall assessment of one's own achievements and living [19] . This is the degree to which a person evaluates the overall quality of their life--overall positively or negatively [20] . Results of different research studies are inconsistent, although most of them indicate a positive relation between physical activity as such and life satisfaction. For example, Maher and colleagues [21] found that college students who engaged in more physical activity that is typical for them experienced greater life satisfaction.
The purpose of the study is to examine the relationships between physical activity, sedentary behavior, and subjective and objective indicators of quality of life as well as life satisfaction among a group of university students, whose future work deals with either the human's body or mind. Based on current research [17, [22] [23] [24] [25] [26] , we assumed that physical activity affects an increase in different indicators of quality of life and thereby increases the life satisfaction. Conversely, it was assumed that sedentary behavior contributes to a decrease in the quality of various aspects of the quality of life. The authors also wanted to find out the types of physical activity (i.e., activity associated with: professional work, household duties, recreation, or transport) and to what extent they relate to the indicators of quality of life and general life satisfaction.
Materials and Methods
2.1. Participants. The study was conducted among 595 students from six Polish universities. They were classified into two groups depending on the study course: 295 students of physical health, physiotherapy, and tourism and recreation, whose education is focused on the human body, and 300 students of psychology, pedagogy, or theology, whose education deals with the human mind and spirit. In total, there were 387 (65%) females and 208 (35%) males, aged from 18 to 30 (M � 21.67; SD � 1.88).
Measurements and Data Analysis.
The authors applied the International Physical Activity Questionnaire [27] with the purpose of assessing physical activity undertaken across a comprehensive set of domains including leisure time physical activity; domestic and gardening activities; workrelated physical activity; transport-related physical activity; and sedentary behavior measured separately during the week and at the weekend. The questionnaire contains 26 questions regarding the duration of time (expressed in minutes) that participants spend on the given activities.
To assess quality of life the authors used Comprehensive Quality of Life Scale-Adult (ComQol-A5) by Cummins [28] . This scale comprises 14 items and measures both objective and subjective dimensions of quality of life that cover seven areas: material well-being, health, productivity, intimacy, safety, place in community, and emotional wellbeing. The measurement of each objective domain is achieved by obtaining an aggregate importance score based on the measurement of three objective indices relevant to that domain. The measurement of each subjective domain is achieved by obtaining a satisfaction score of that domain, whose relevance is weighed by the perceived importance of the domain for an individual.
Life satisfaction was measured with the Satisfaction with Life Scale (SWLS) by Diener et al. [19] . The scale contains 5 items relating to the sense of satisfaction with one's own achievements and living conditions.
The study was carried out in groups of students. After obtaining permission to conduct research from study heads, participants completed a paper set of questionnaires in the presence of the investigator. Due to large data gaps or inadequate completion of the questionnaires (e.g., in the form of marking only the extreme answers), approximately 3% of the questionnaires were rejected.
The relations between quality of life and physical activity were modeled using path analysis, based on which a model was created so as to represent the structure of relations between various aspects of the analyzed constructs. The model is based on an assumption that the subjective quality of life depends on the amount of physical activity, but the relations are analyzed as different physical activities and separate domains representing the quality of life, while controlling for energy expenditure, age, gender, and type of education. This allowed the authors to identify and analyze in detail the relations often described in the literature as a single parameter. It is important to emphasize here that because of methodological limitations, since the research was neither experimental nor longitudinal, the presented model does not prove the causal effect of physical activity on quality of life. However, the focus of the present study is on the quality of life by quantifying the size and directions of the relations between the aspects of both constructs.
The model consists of three groups of variables: the principal two represent the aspects of physical activity and domains of quality of life, and control variables providing information such as the type of education, age, gender, and weekly energy expenditure. The aim was to assess the magnitude of possible relations between activity and quality of life, while adjusting for other factors that could affect them. To grasp the complexity of relationships, it was imperative to include life satisfaction in the model, a characteristic somewhat similar and correlated to quality of life. This allowed us to contrast whether physical activity is more inclined to predict quality of life or life satisfaction, while also controlling for weekly energetic expenditure [29] . The type of education was coded "0" for education related to the physical health and "1" for education focused on the mind and spirit. Gender was marked as "0" for men and "1" for women. The structure of tested model is presented in Figure 1 .
Results
The analysis was conducted in Mplus 7 software [30] . Table 1 contains a summary of the statistics. Due to skewed distributions, physical activity time measures were analyzed as logarithms. All measures except some aspects of physical activity were gathered from 595 participants. The measure of work-related activity had the greatest number of the missing answers; yet since all other information about physical activities were collected, it was probably because some students were not employed at all. The total of the data that was missing in the questionnaires regarding work-related activity was not related to the type of education (χ 2 (1) � 1.889 p � 0.169) which allowed the assumption that the fact of finding missing data was in fact random, and thus, full information maximum likelihood estimation was used.
The estimated model is presented in Figure 2 . For the purpose of clear illustration, nonsignificant paths were excluded from the graph. The fit indices show that the model is rather good fitting to the data (χ 2 /df � 90.881/40 � 2.272; RMSEA � 0.046; CFI � 0.990; TLI � 0.954) and was not modified from the model presented in Figure 1 . The complete variance-covariance matrix is given in Table 2 .
Paths without established materiality level were omitted from the graph (see Figure 1 .). Solid lines represent positive relations; dashed lines represent negative relations. Correlation coefficients between domains of quality of life and demographic variables were also omitted from the graph. The path analysis model offers the possibility to distinguish direct paths which are equivalent to regression coefficients and indirect effects which are paths that run from one variable to another through other variables. The total indirect effects are sums of all possible indirect paths that follow from one variable to another. Total indirect effects were tested for significance using Sobel's test [31] . Direct paths and total indirect effects, in unstandardized and standardized form, and correlation coefficients are presented in Table 3 .
The model demonstrates that the education focusing on mind and spirit is related to less time being spent by participants on leisure activities (p � 0.006) and a greater amount of time spent on transport (p � 0.001) and sedentary activities both during the week and at the weekend (p < 0.001, p � 0.035). Along with older age, participants are likely to spend less time on leisure (p � 0.014) and transport activities (p � 0.035). Interestingly, women seemed to spend more time on domestic (p < 0.001), work-related (p < 0.001), and transport activities (p < 0.001) and less time on sedentary activities during the week (p � 0.022). Weekly energy expenditure depends on amount of time spent actively per week; thus, it is strongly related to all activity measures (p < 0.001), except for sedentary weekly activities which are negatively related to energy expenditure (p < 0.001). Work seems to have a higher energy expenditure.
The time spent on leisure was negatively correlated with time related to work (r � − 0.346) which suggests that these activities form an alternative activity in the student group. Similar effects but with smaller magnitudes can be observed between workrelated and domestic (r � − 0.239), transport (r � − 0.299), and sedentary weekly (r � − 0.091) activities. The time spent on domestic activities is also negatively correlated with transport activities (r � − 0.092). Sedentary weekly and weekend activities are positively correlated with each other (r � 0.433).
Domestic activity positively relates to the importance score (p < 0.001), satisfaction score (p � 0.017), and productivity (p � 0.001) and intimacy (p � 0.004) domains of the quality of life. Work-related activities negatively relate to material quality of life (p � 0.025) and positively to communicative quality of life (p � 0.033). Transport activities seem to positively relate to importance score of quality of life (p � 0.001). Sedentary weekly activities are positively related to satisfaction score (p � 0.047) and intimacy domain of the quality of life (p � 0.030). In contrast, sedentary weekend activities negatively relate to importance score (p � 0.011), satisfaction score (p � 0.004), intimacy (p � 0.023), safety (p � 0.018), and communication (p � 0.014) domains of the quality of life.
Discussion
The aim of the study was to establish a relation between physical activity, sedentary behavior, and the subjective and objective indicators of quality of life as well as life satisfaction among university students, whose future work is concerned with either the human's body or mind. The results that were obtained confirm the starting assumptions only to a certain degree.
First, only some types of physical activity demonstrate a positive relation with the quality of life. Activities accompanying household duties have shown the greatest number of positive associations (i.e., with regard to the objective and subjective quality of life and productivity and intimacy dimensions of the quality of life). The activity during professional work was also established to be a significant factor (for the communication dimension of quality of life) along with the activities during transportation (for the objective quality of life). Surprisingly, no relationship could be established (neither positive nor negative) between the leisure time activity and the quality of life. Activity during leisure time is associated with greater energy expenditure, which leads to tiredness. Not everyone has positive experiences related to physical activity. Some people can associate it with a big effort, rivalry, hard work on oneself, self-discipline, and sacrifices, but not with pleasure. Physical activity is a culturally conditioned behavior [32] . In recent years in Poland, where the study took place, a dynamic development of different forms of health-oriented physical recreation is observed [33] . However, traditions in this area are much more limited than in Western European countries [34, 35] . People still think that physical activities involving domestic work (e.g., cleaning and ironing) and transport (e.g., walking to work and climbing the stairs) can fulfil the biologically conditioned drive to perform movement and can substitute recreational sports in the leisure time. The same applies to physical work performed within the profession. Professional physical activity (e.g., work on site, in the factory, and in the bar) overloads the body in a one-sided manner, so it cannot be classified as a positive element of a healthy lifestyle. Research shows that engaging a physical work in one's profession may significantly reduce the physical activity in leisure time [36] .
Second, the results of this study have demonstrated some demographic regularities related to physical activity. Women engage in physical domestic activity, work-related physical activity and transportation activity more frequently compared to men, and they spend less time than men in a sitting position. The result can be explained in terms of cultural customs, as in the Polish society, women are expected to take care of the household and children, do shopping, etc., as well as work professionally for at least part of the time. This, in turn, limits the time they can spend in a sitting position.
Third, the results reveal that the older participants were the less likely to spend time on physical activity during their leisure time. We can interpret it in such a way that the number of duties increases in the adult life (i.e., more time is needed for work or family) and the amount of free time decreases, and there is a smaller pressure from peers to spend free time in a physically active way. In addition, with age, the financial situation improves, so that more people may be able to afford to buy a vehicle instead of using a bike.
Fourth, the study indicates that students in mental and spiritual health-related study fields (such as psychology, pedagogy, and theology) are less interested in physical activities during their leisure time than students in physical health-related study fields (such as physical education and physiotherapy); the research shows that they would rather prefer spending their free time in a passive manner. However, this group reported more physical activity related to transport compared to the students from the latter group. This can be explained by the fact that people engaged in sports activities in their leisure time, e.g., rarely ride a bike or walk on foot, because they might think that their activity is performed by practicing their favorite sport or form of recreation [37] . As a result, they are able to select either to use a vehicle more often, which does not require the use of their muscles. The research also shows that physical activity is considered in an instrumental way and individual types of activity are used interchangeably, although they have different goals. Types of physical activity are negatively correlated to each other, which means that participants experience the energy expenditure associated with professional physical work or household duties and are less willing to take recreational physical activity.
Fifth, sedentary behaviors during the week usually have an impact on the way of spending leisure time on weekends [38] ; the present research confirms this regularity since there is a significant relationship between time spent in a sitting --position throughout a week and during weekends. The assumption about negative relationship between the sedentary behavior at the weekend on different dimensions of quality of life is confirmed in this study as well. People certainly perceive differently their activity inactivity during work days and at the weekend. Days off are typical for leisure and different organizations of the day. Lack of activity on weekdays fulfills the role of necessary rest and therefore can be a source of pleasure. Weekends are also treated as a chance to get satisfying entertainment, to deepen social contacts, etc. Probably, the responders were aware that physical activity would be a much better way to develop social contacts than sedentary behavior, hence the negative relationship of the latter with the dimensions of the quality of life.
The more surprising result was that the sedentary weekly behavior is positively related to subjective quality of life and its intimacy dimensions. It might be that sedentary behavior during the week plays some important role on the quality of life when it is balanced with other physical activities, and sedentary behavior during the weekend does not have a similar effect.
Another unexpected result of the study is that no significant relationship was established between physical activity and the overall life satisfaction. The reason for this may arise from the fact that the physical activity performed by the participants is not enjoyable for them, as, for example, its type and intensity does not suit them, and consequently, it is considered as a form of an unpleasant obligation. However, the quality of physical education classes attended by the respondents was not researched in this study. It is also not known in what kind of physical activity participants take part in their leisure time or whether it is tailored to their needs and capabilities; perhaps, this fact affects the results of the present study.
Limitations of the Study.
The research has involved a fairly diverse group of students (different colleges and universities in different parts of the country), and differences could be established between the particular aspects of quality of life as well as sedentary behavior during week and weekends, thus allowing a comprehensive analysis of the relations. However, the present study is not free from limitations. As it was cross-sectional study and subjects were not randomized between the groups, the observed effects were not controlled for other between-group factors. Moreover, the methods used in the study only applied self-report measures. Thus, the participants' answers could be affected by memory biases as well as the response bias to fit in the social approval. Additionally, the study was conducted only in Poland, so some of the registered results could be hard to generalize or replicate due to cultural factors. Therefore, an approach involving a more robust comparison in terms of cultural and socioeconomic factors is recommended.
Implications.
The study could present some important implications for college and universities as well as institutions responsible for promoting active lifestyle. Spending leisure time actively is a value in itself, as it contributes to the personal development of a person not only physically, but also has an impact on health in the psychosocial dimension [39] .
The promotion of physical activity is one of the significant elements of the strategy of public health institutions [40] . In the consideration of obtained results, special attention should be paid to promoting a wide range of forms of recreational activity undertaken in the leisure time [41] .
Conclusions
In the presented study of university students, whose future work should involve either the development of the human's body or mind, the study demonstrated that (i) Physical activity relates significantly with the quality of life, however not all its types. Physical activity in the household is most positively correlated to the quality of life. (ii) The amount of leisure and transport physical activity decreases with age, and there are gender differences regarding the intensity and type of physical activity. (iii) Sedentary behavior during the week relates positively with the subjective quality of life and its intimacy dimension, but sedentary behavior at the weekends is negatively related to objective and subjective quality of life as well as dimensions including intimacy, safety, and communicative aspect of the quality of life. (iv) Neither physical activity nor sedentary behavior demonstrates a considerable relation with the level of life satisfaction. (v) Physical activity has to be spread among students in such a manner that recreational activities of the secured quality are not substituted by household or professional duties or transport activities.
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